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considered, and the origination of the deltas in
the sea was advocated.
Mr. Grabau replied briefly to some of the

points raised in the discussion and emphasized
the differences between erosion slopes and con-
struction slopes; the pointing of the slopes was
stated; the material on the northern side of the
sand plains was perhaps coarser.

Professor W. M. Davis defined briefly and
with graphic illustrations coastal plains, and
gave the outline for a geographic classification
of the same. He advocated the use of distinct-
ive descriptive names, and stated that the in-
troduction of such terms as doab and cuesta
would be of advantage to geographic science.

Professor Shaler claimed that many of the
terms could be expressed by words in our own
language, and that the introduction of words
from foreign sources was to be deprecated.

SAMUEL HENSHAW,
Secretary.

THE ACADEMY OF SCIENCE OF ST. LOUIS.

AT the meeting of the Academy of Science of
St. Louis on the evening of February 1, 1897,
Professor L. H. Pammel read a paper embody-
ing ecological notes on some Colorado plants,
observing that botanists who have studied the
Rocky Mountain flora have frequently com-
mented on the interest attached to the plants
from an ecological standpoint, but most per-
plexing to the systematist. It is not strange
that this should be the case, since there are
great differences in altitude and soil, and the
relative humidity of the air varies greatly.
This is a most prominent factor in the develop-
ment of plant life. A cursory glance at the
plains flora of eastern Colorado shows that there
are representatives of a flora common from
Texas to British America and east to Indiana.
We should not for a moment suppose that the
species are identical in structure, since the con-
ditions under which they occur are so differ-
ent. Attention was called to the great abun-
dance of plants disseminated by the wind, as
Cycloloma, Salsola, Solanum rostratum, Pop-
ulus, Cercocarpus, ' Fire-weeds ' (Epilobium
spicatumu and Arnica cordifolia), Hordeurn ju-
batum, Elymus sitanion, etc. Plant migration
may be studied to better advantage in the irri-
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gated districts of the West than elsewhere,
partly because the water carries many seeds
and fruits in a mechanical way, and partly be-
cause the soil is very favorable for the develop-
ment of plants. Instances were cited where
several foreign weeds are becoming abundant,
as Tragopogon porrifolius and Lactuca Scariola.
The latter, known as an introduced plant for
more than a quarter of a century, is common at
an altitude of 7,500 feet in Clear Creek Canon.
Once having become acclimated, it is easy to
see how Prickly Lettuce is widely disseminated.

Collectors appreciate the great importance of
giving more attention to conditions under
which plants thrive, such as phases of develop-
ment, soil, climate and altitudinal distribution.
Structures of plants are produced to meet cer-
tain conditions. Under extreme conditions
protective devices are more pronounced. In
discussing some of the plants, Warming's
classificationi into Hydrophytes, Xerophytes,
Halophytes and Mesophytes was adopted.
The Mesophytes of eastern Iowa were compared
with some of the Xerophytes of western Iowa,
such as Yucca angustifolia, Mentzelia ornata,
Liatris punctata, etc. These increase in abun-
dance in western Nebraska, and attain a maxi-
mum development in northern Colorado. In
the foot-hills and mountains the Mesophytes
constitute a large class, although the Xero-
phytes are common in dry, open, sunny places.
The photosynthetic system is reduced to guard
against excessive transpiration which would
otherwise take place at high altitudes. The
thick rootstock of alpine plants in dry open
places is an admirable protection against drouth
and cold. In canions where snow remains on
the ground plants do not need this protection.
Halophytes are not numerous in species and
genera. Hydrophytes are abundant at higher
altitudes, where they occur in marshes and
along streams.
At the meeting of the Academy of Science,

of St. Louis, on the evening of February 15,
1897, Professor J. H. Kinealy presented a pre-
liminary discussion of the Poley air-lift pump,
a device for pumping water from artesian wells
by injecting into the pump tube, at a consider-
able depth below the surface of the water,
bubbles of air from an air compressor.
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SCIENCE.

Mr. Trelease exhibited two hair balls removed
from the stomach of a bull in Mexico, and
showed that they were composed of the pointed
barbed hairs of some species of prickly pear

upon which the animal had unquestionably
fed. Attention was called to similar balls from
the stomachs of horses, which had been de-
scribed in 1896 by Mr. Coville, of the United
States Department of Agriculture.

WM. TRELEASE,
Recording Secretary.

THE TEXAS ACADEMY OF SCIENCE.

AT the regular meeting of the Texas Academy
of Science, held in the chemical lecture room

of the University of Texas, at Austin, on Fri-
day, February 5, 1897, Lieutenant W. V. Jud-
son, U. S. A., presented a paper on 'The Im-
provement of Galveston Harbor.'

This important communication, by one of the
engineers in charge, dealt with the following
topics: (1) Introduction, The Problem in the
Case. (2) Physical Characteristics, etc. (3)
Early Operations. (4) Project of 1880 and Work
there under. (5) Project of 1886. (6) Opera-
tions 1886-1891. (7) Continuous ContractSys-
tem. (8) Contract with O'Conner, Laing and
Smoot. (9) Dredging. (10) Physical Results.

In stating the problem, the speaker, after de-
fining natural harbors, briefly discussed ' bars, '

which he grouped into the following classes:
(1) Drift Bars on seaward side of passes into
areas embayed by sandy islanids and peninsulas.
(2) Drift Bars at the mouths of rivers emptying
into non-tidal seas. (3) Drift Bars emptying
into tidal seas. (4) Sediment Bars at the
mouths of delta-building rivers. The Galves-
ton Bars were assigned to class 1. The prin-
ciples governing harbor improvements were

next stated. Under Physical Characteristics,
Galveston Bay was described as an area of
water, consisting of 490 square miles, bounded
by the main land of Texas, Bolivar Peninsula
and Galveston Island. Two passes connect it
with the Gulf of Mexico: (1) San Louis, with a

cross-section of 20,000 square feet; (2) The
Principal Pass between Galveston Island and
Bolivar Point. Width of the gorge, 8,200 feet;
depth, 0-50 feet. For purposes of deep draught
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navigation the first is unimportant, consequently
the improvements have been confined to the
latter. To give an adequate idea of this work,
it may be here stated that in 1867 there were

95 feet of water on the inner bar of this pass and
11 feet on the outer. On January 1st, of the
present year, there were 25 feet of water at low
tide on both bars.
The first attempt to improve Galveston har-

bor began with the congressional appropriation
of 1870. For ten or fifteen years thereafter
work was intermittently carried on as Congress
made appropriations. The present jetty system,

which has opened Galveston as a deep-water
port, was based on the 'Project of the Board of
1886,' which consisted of Generals J. C. Duane,
Henry L. Abbot and Cyrus B. Comstock.
The following paragraph taken from Lieu-

tenant Judson's paper will give the reader some

conception of the magnitude of this, now vir-
tually completed, undertaking: "To build the
Galveston jetties there has been spent between
July, 1887, and January 1, 1897, $6,029,283.84.
There has been incorporated in the jetties 88,355
cars of clay and rock aggregating 17,544.31
cubic yards of clay and 1,800,672.90 tons of
granite and sandstone. To use a popular form
of illustration, if loaded on cars, the material
placed in the jetties since 1886 would form a

train reaching from New York City to Cleve-
land, Ohio, and if this material were piled uni-
formly over an acre of ground it would be 1,050
feet above its base. I can recall no other sin-
gle instance of work constructed by the hand of
man that embodies within itself such a mass of
material transported such a distance." The
haul for the sandstone was 130-206 miles; for
the granite 294 miles.

Mr. T. U. Taylor, professor of engineering
in the University; Mr. Charles Corner, Engineer
of the Texas Railroad Commission; President
Winston and others took part in the interesting
discussion that followed.

FREDERIC W. SIMONDS.

THE GEOLOGICAL CLUB OF THE UNIVERSITY OF
MINNESOTA.

AT the regular meeting on January 23d two
topics were presented by Mr. Charles P. Berkey.
The first was an announcement of the oc
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